To compare six Finnish hospitals for the quality of treatment of hip fractures and to obtain information for the development of care.
INTRODUCTION
Hip fracture is the most common reason for an elderly person to be admitted into an acute orthopaedic ward and the most resource-demanding condition of orthopaedic and trauma units. Therefore, development of treatment and rehabilitation is important from the clinical and socio-economic points of view. Knowledge for quality analysis and further development of treatment can be obtained by comparing treatment routines and the results of different hospitals using similar standardized audits.
There are some studies of this kind evaluating the differences in hip fracture treatment between different countries and within a single country (1-9). Some of them have been conducted using conventional direct comparisons without any sophisticated statistical methods. However, most of these studies have been carried out with care, and they have demonstrated the importance of multivariate analyses and multidimensional evaluations (3, 4, 7-9).
The aim of this study was to compare the hip frac-ture treatments provided in five central hospitals and one university hospital for quality control and to obtain information for the development of the treatment of hip fractures. In every participating hospital the data was collected using standardized hip fracture study forms (SAHFE, Standardised Audit of Hip Fractures in Europe) (10) . The collection was performed by nurses specially trained for the use of these forms. On admission, the nurse registered information about the patient, the fracture and the treatment, such as age, sex, place of residence, walking ability, use of walking aids, side and type of fracture, morbidity classified for ASA grade (11) , the surgical method used and the place of discharge (Tables 1 and 2). The follow-up assessment was carried out four months after the fracture. Information on the patient's residential status during the first postoperative four months, walking ability, use of walking aids, pain in the hip and reoperations was registered using forms filled in by the patients and completed, if necessary, by the nurse during a telephone interview (Table 3). Mortality data were obtained from Finnish Census Register. The ethical committees of every hospital and the University of Oulu approved the study protocol. Informed consent was obtained from the patients.
MATERIAL AND METHODS
All data from the participating hospitals were computerized, merged and analyzed by a statistician using the SPSS statistical software (SPSS 11.5 for Windows). Pathologic fractures were excluded. Chi-square test was performed for categorical variables and Kruskal-Wallis test for continuous variables to obtain statistical significances. The Kaplan-Meier estimates of survival curves were compared by the log rank test. Cox regression analysis was used to compare survival rates between the centres adjusted for confounding factors. The forward stepwise method was used with indicator contrast. Logistic regression analysis was used to compare postoperative walking ability and residence between the centres using the forward stepwise method. The preoperative variables used in all multivariate analyses were centre, age, sex, residence, walking ability, morbidity, side and type of fracture, delay of operation, method of treatment and length of stay in primary hospital.
RESULTS
There were statistically significant differences between the hospitals in the patient characteristics prior to admission (Tables 1 and 2 ). In Kajaani, the patients were somewhat older and lived more often at their own homes than in the other localities. The proportions of male patients and patients living together with someone were highest in Kemi. The patients in Oulu had the best walking ability, but they also used walking aids most often. In Kemi, there were more healthy patients, i.e. categorized as ASA I or II, than in the other hospitals. The delay from admission to operation was shortest in Kajaani, 1.12 days on an average ( Table 2 ). The majority of fractures, around 60 %, were cervical, and hemiarthroplasty was applied in most of these cases in all hospitals. For trochanteric fractures, Joensuu and Kajaani used almost exclusively sliding hip screw, while Gamma Nail was the treatment of choice in Oulu. Notably fewer of the fractures were classified as basicervical in Oulu and Kemi than in the other hospitals.
The mean time spent in primary hospital varied significantly, being shortest in Kajaani and longest in Kemi (Table 2) . Longer hospitalization times resulted in higher rates of discharge directly into patients' own homes.
There were also statistically significant differences in most outcome variables at four months after the fracture (Table 3 ). The proportion of patients able to return to their own homes from the primary hospital was highest in Kemi. Patients regained their walking ability most often in Oulu, where nearly a twofold number of patients were able to walk alone out-doors compared to Kajaani. On the other hand, the use of walking aids, especially walking frame, was more common in Oulu than in the other centres. The number of patients with no pain in the involved hip also varied markedly between the hospitals, with Oulu displaying the lowest percentage (27 %) and Joensuu the highest (44 %). No significant differences were observed in the reoperation rate between the hospitals; the rate varied from 5 to 7%.
In logistic regression analysis, preoperative residence, walking ability, morbidity, age and length of stay in the primary hospital were predictive of walking ability at four months (Table 4 ). Centre as a covariate did not significantly improve the model, but it was entered to demonstrate any possible differences between the hospitals. However, the patients treated in Kajaani and Rovaniemi ultimately had a slightly poorer postoperative walking ability.
According to the logistic regression analysis, preoperative residence, walking ability, morbidity and age were predictive of residential status at four months ( Table 5 ). The hospitals were entered into the model, but no significant differences were observed between them. Figure 1 shows the estimated mortality data of the centres. The difference in mortality between the centres was statistically non-significant according to a log rank test (p =0.567). In Cox regression analysis, age, sex, walking ability and morbidity prior to fracture were associated with the risk of death (Table 6) . Centre as a covariate did not significantly improve the model, but was entered into the model to demonstrate the slight differences in mortality between the hospitals. This analysis showed slightly higher mortality in Oulu and Rovaniemi.
DISCUSSION
Initially, we found no differences in unadjusted mortality between the centres, but when the background factors were considered, minor differences were detected. Moreover, there were differences between the centres in the unadjusted postoperative place of residence, but after risk adjustment, the differences turned out to be statistically non-significant. Therefore, a comparison between medical centres with regard to the treatment of hip fractures requires risk adjustment (3, 5, 7-9).
It has been shown that good hospital performance in one outcome is not necessarily related to good performance on another when treating hip fractures (4, 7). Also here, one of the participating hospitals had a low risk-adjusted mortality rate but less good outcomes in risk-adjusted mobility. In addition, another hospital had good results in risk-adjusted mo- bility but a higher risk-adjusted mortality rate. This emphasizes the importance of multidimensional evaluation (4, 7, 8).
We did not find any major differences in the outcome between the hospitals. This shows that the quality of care is quite similar in them. In this respect, the results were approximately as anticipated. Anyhow, there were minor but statistically significant differences in adjusted postoperative mobility and mortality. No single factor or aspect of practice that would explain these differences could be defined, and there are many explanations for the differences in hospital performance. It is possible that our models did not fully adjust for the differences in the patients' background factors, i.e. there may have been some important risk factors that went unrecorded. This is not, however, probable as we used many variables shown earlier to be predictive of functional outcome and mortality after hip fracture, such as age, sex, preoperative place of residence, mobility and morbidity (1-4, 7-9). Therefore, we believe that the differences observed in outcome reflect real variation in the quality of care between the hospitals and are, doubtless, due to the cumulative effects of several aspects of the treatment and management of hip fractures, as also noted by Todd et al. (9) . However, these differences may facilitate the further development of treatment in the units involved.
It should be emphasized that our result are affected by the quality of care of the whole treatment chain, including the rehabilitation units, health centre hospitals, convalescent homes and geriatric departments, rather than merely by the quality of the primary hospitals. However, this bias is potentially present in any long-term outcome study on trauma patients.
The major difference in treatment was seen in the surgical methods applied to trochanteric fractures. Two hospitals used almost exclusively sliding hip screws, while one preferred Gamma Nail. This difference was not reflected in the results according to multivariate analysis, indicating that these methods are fairly equal with regard to functional outcome.
We found in the literature nine studies that compared medical centres treating hip fractures of the elderly, five of which applied multivariate methods of analysis (1-7, 8, 9). Most of them, especially the most recent studies, reported quite similar outcomes of hip fracture treatment in different centres in the western countries, irrespective of the choices concerning the surgical methods and rehabilitation, but there were also minor differences, which might be important for the improvement of the quality of treatment. They also emphasize that adjustment for risk factors is essential, and that the functional outcome should be considered in addition to mortality, as it was also recommended here. All of these studies have concentrated on the effects of background factors and in-hospital care on the outcome, ignoring the postoperative care and rehabilitation carried out in various institutions. There is a demand for surveys evaluating the impact of different rehabilitation methods on the outcome (4, 8).
In conclusion, we found minor but significant differences in mobility and mortality between the hospitals involved. These might serve as a stimulus for the improvement of their standard of good practice. Continuous quality improvement by repeating the audit cycle is recommended in order to reach and then improve the prevalent standards of care of hip fracture patients. Confounding factors should be adjusted when comparing medical centres treating hip fractures, and the evaluation of the results should be multidimensional. More information about the postoperative rehabilitation methods and their efficacy is needed.
